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19. ^1 BeFfi]SflJffl«<7)l??5!)*0. l-2 0nmr-*iK 
^2ffi|n]tlJtfli®<^)¥^**0. 1-50 nmT-*>;&^i:Sr 

im^^2] ^ 1 Kl^ftlJffll«Ol?$**. 1. 5-1 

in^^ 31 ^2 ^mmm (om^*^^ 2 - 2 5 n 

[»*«4] ^lgEra){Wlt»®l±, N i A K F e A 

K CoFe^ CoZr^ NiTiv AlCo. AIR 
u. CoT i<r>^-t^imtfzli2m&^±<0^^'i:±&» 

[W*«5l ^2K|S]tlJtfl^l±> Ti, Zn, 
Zr, Ru, Re, Gd> Tb, Hf<^d*>ia[t7tl± 
2 aJil Ji Sr t i- S *t*l-*^ 'ir 4 C t m t i- 4 

IW*:© 6 ] W^m'&LTi!sM<r>tmm^'^^ B s 
(T) fc^ifcflS14T*]K<^]Klf: t (nm) iiO^Bs- 
t (T • nm) 0 (T • nm) &.±.X'hi> ^ 

7 ] «};^ttT*)K«75t&^D^^«JS B s 
(T) tK«>;®14T*JK<^M)* t (nm) i:0«Bs- 
t (T • nm) 0 (T • nm) JJlit?** i «rJ|t 

mtt*t*|.;6» c, ;5gpfiS14f ram*'IS:tt ibnTv^^, c: t s- 

1 35 4 ;t {±:^M:5«K'ffc tt -C <£, i: 4- i: 1" -6 

Bei6]SU«liei4-, B 2flliiSr^:1-^lBB|fi]M^e±t-. h 
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E|6lSjlJffll^O)?^?r, 0. 1 ~ 2 0 nmt L, ^2BBI6] 
mVlim<r>W^^^ 0. 1 - 5 0 nmii-f-Si i:«r!|f?Si: 

IsS^jRl 1] ^iBElfiJftiJfflilgKOJl^^n . 5-1 
0 nm-C*-&-i:*#t5;"ti-'&t«*Jll 0ie«O?i^ffi 

S5r#tf^i:*#mt1-^Bt*«l Gib's.! 2fE«<0^ 

20 sitfisttj^t, ^m^hiim^ihix. w.mmmt. b 
2ffiii^'i-t» 1 seI6]§lJ^w^±^-^ h c pttis^-^fci-^ 

2 Kl«]ftW§*litt;t«fiS;i: ^tL-CiJ , ^ 1 BSl^Sim 
S<^)1^**0. 1 - 2 0 nmf Jb»3, ^2aE|o]ftlJfflie<^ 
lp$36«0. 1 - 5 0 nm-ejb-2)i t ^ffli^K 

[w*]® 1 5 ] m.^mmwi)''. m i mmpmm <o 

1. 5- 1 0 nmr-*-&i tSrJIfiit-rsS* 

:g 1 4 fE«<7)^^K$iS^^fio 
[R*Jil 61 ^2E|fi]ftiJ«WS<0 
30 2-2 5 nm-e*)J&itSr#9iti-2.|»*:^l 

4 t7t(± 1 5 v>-r^X56- 1 J^fS^O^^KISHi^fio 
in** 1 7 ] ?S^IEIi«#5!»^ «fcmi4TtfllSOS 

fE«<^^^fEliS^^«o 

[i§eg^#«B=!fcm?^i 

[0 0 0 11 
[0 0 0 21 

^fgii^a^'^-So ieiEis^E'fkL/c^ic, 

50 tz. v>t>v9)*Sit«S^IEI»i«#;(±, !iSlE»^]gfkL/c^ 
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let, hm^x-<DKmw<omm*'yh^ < . mw:f>m 
4' a § ^ ^fe *t» r is 0 , mm^tzimm l /-i«#:<otsis 

10 0 0 31 

liff ^^a ^ * i t «• i i: 1- * o 

[0 0 0 4 ] 

$IJ«@±tc, h c p«iS«r^ir-m2BHl^$IJiS^^gS:»t/c 30 
1f^t$*tT:fct), ^lEl6]*IJffll@OJp$d^0. 1-2 

0 nm-C* •) , IS2E|p)ftlJI^S<0JP$**0. l~50n 

$(41. 5~ 1 0 nmT-*-i)C:t;6«»S Lv»o $^te^ 
2E|fi]ftlJIS)^<0Jf $14 2- 2 5 nmT*)-2)C: L 

v^c :$^^m<om^mmmi. miwi\^mm^<i'N i a 

1, FeAU CoFe, CoZr, NiTi, AlC 
o. AlRu, CoTi<7)d*. 1 tt* 7^w(4 2 ttJil>±0-^ 
^S-±^^t-r**t3p4-*^'b*r-&'{><^ -cab L 
v^o :*:^^Offia^lBISi«#(4, ^2BErS]$lJffllB(4T i . « 
Znx Y, Zrx Ru, Re, Gd, Tb, Hf(^-5*> 

1 ajei.± f 7t 14 2 «r t i- * p> -& t 
fisi4T*M(7?f&^njS^ssB s (T) tm^mi±Ti&m 

(OmSf t ( n m) t coltB s • t (T • n m) 0 

(T • nm) iJl±T**Cl Lv^o $^(C®:I814 

TifeKcOt&^PJSm^SB s (T) <!:K«fcJeS14TttPOlg| 
mt (nm) ttoae s • t (T • nm) ;&«6 0 (T • 
nm) iaJiT-**:: Lv>o :*:5l?§Ofig^lBiii« 

flcl4, Beip]ilnmi^i:Sl:BS14lg|i:<^HUgPSS14*j-ip|.;i»*b so 



4 

%gg<7)jg^lBlM«i$<olSii:^fti4, ^^5g-i±»«±ic, 
2Eifi]«!]^®s-is(t/:flifi!ci: Lv m I ^\^m^m<r>m^ 

0. 1 - 2 0 nmt ^2E|p|«ll^eoJlS«r, 

0. 1-5 0 nmt-t^Zt^mWit-f^o ^hKmi 

miPimmm<Dm^-AK i. 5- 1 o nm-c**:: tA^WF 

SLv^o $ c,ic$g2E|n]ifilJlflie<?5jp$#, 2-2 5 nm 

ti^7^fz^mum^mmxi)^x. ktj^* 

htl. BE|S]$IJ««imi4B 2lSiS*i:1-» iSBlfijftim^Jt 
(3, h c p«it**-t^2BE|p)iliU«lS4tS:lt7t«fi!tt$ 

fixii*) . $^ij^\^mmm(Dm^-i>^o . i-20nmf 

1. 5 - 1 0 n mT-ab-Si t Lv>o $ C>lc^2E 
[6]ft!li»g<^)JP$;i«, 2-2 5 nm-C*-&C:i:36«Jf4L 

to 0 0 51 

[^^W|liS<^?&S^l 11 1 f4, :*:|§?^c0«g^fBfi^«^f$:O 
»4, g^?att»«l±tc, $)cfiS14TifelBl2i:, iSlpJftlJfflllgl 
^$^tTl«fiS;$nTv^^o ^^ffiS14*«i t LT(4, 
»«S-fflv»-r 4:v^L, -f^^yif. v"J = 

(4, 7^)\'-7 7 7.iSy 7.^ f^^itif^^i*^*). 7'e)V 

•7 -T 7.if=7 7.}L\.x\±iKmnv- ^ uiJv 7.. r;v 

(4, iaffl«o®?fl:T^v5-':7A, M'fbT;i'5-'i;A, gfb 

^rif3!>«'lsgffl^t|-C*>-&„ ^Njai4««l t LT»4, JilB^ 
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^l^ffiO^mt^R a(i, 0. 0 1-2nm(fftL 
<liO. 05-1. 5 nm) 7i*ji?t Li'^o 

10 0 0 6] «)cfi8-|4T*l^2(±> i^^'^v K*^t?ffi'&?S 

[0 0 0 7] ±tzm&^ri&m 2 is, t> 

^t<7)-C. rco*j-5|£|-t LTIi> Fe. Ni. C o ^r-g-tf 
*t*4-Srfflv^-&;ii;;6*-C§'5>o C: CO*ti^t L-C(±> FeC 
o^-^^ (FeCo, Fe Co Vic if) . F e N i .^-^ 
^ (FeNi, FeNiMo, FeNiCr. FeNi 
S i t') . F e A 1 (F e A K F e A 1 S 

i, FeAlSiCr> FeAlSiTiRu, FeA 
1 O^rif) ^ FeCr^-g-^ (FeCr. FeCrT 
i. FeCrCu'^^t') , FeTa (F e T a , 

FeTaC> FeTaN^cf) , FeMg*-^^ (F e 
MgOJ^if) X FeZ r^-&& (F e Z r N^cf) ^ F 
e C^-g-^, F e N*-&^> F e S i F e P.^. 

-g-^. FeNb^.^^. FeHf^'&^s F e B^-g-# 
tj:t'im''ri>^tT!>^r-^i>o ttzF 6 0 a t%&.± 
-^^t-T'SF e A 1 O, FeMgO, FeTaN, FeZ 
r N^<7?«^B^B«^^ *,&v^(±«iiB'2cf.SB^BS^^7j^'-7 ^ 'J 
^' ;x> rja :g-tS: $ n />: 7 •=■ A 7 - Itii ^ *i" *^ W ffl 
v^Tt J:v>o <):?e«TAfelil2<7)*t*l-t LTI±> ±fBOtJ 
ji^ C o ^ 8 0 a t %J'JL±-g->t Z r . N b > T a , 
C r, Mo^cO^-^i!'^ir< t i, Itt^r^^frL. T^^W^ 

*tiPI-tLTIi, CoZr, CoZrNb, CoZrT 
a. CoZrCr, C o Z r M o ^-^^i: iftr^ii^ 

10 0 0 8] tfcM14T*l^2<0«?S*H cl±2 0 0 (O 
e) JiiT (»*L<I450 (Oe) i^J-T) hirhffyi)^ 

2<Ol&fn^:«S-lSB s li. 0. 4TJ':)>± (»tL<lil 
TJiil±) Lv^o i <^ B s **±IBiEH*?pS 

T- * ^ i: , S^?&f^**v» *j i9> * *§3g«E35^ e, ^.^i =Sr <) o 

tS5fOjS«^SBs (T) i:tfc?S14Titk)l»2<0«I»t (n 
m) i:<^«B s • t (T • nm) l±, 4 0 (T • nm) 
iiXl. (»t L<J±6 0 (T • nm) itkl.) T'^)-&it» 
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S^A^S^?: ^ J-^-S)^- L < ^ev^o tfz. Ik 
?S14T« 2 0»:'c^fi8i^(i, 1000-100000 

0 L < li 1 0 0 0 0 0- 5 0 0 0 0 0) tthn 

c G s #i4m-c^ L -Tzmr-^^o 

[0 0 0 9] $fcffiai4Tlltflg 2 <0*S® (El^ftlJI^lK 3 m 
(Dm) li> «J:BS^Tifel^2=£:«fi£i-:&W!^*«S5i3-W, * 

$fc^t±TifeK 2 cos® {^\^mmm3m<r>m) mx/^ 

fia^SB^«#:OlS#W^!tf 14 ?r e!c#-r -Sit 54^T' i i> o 
$fcfflS14TlfelK2±i::^fiS;^n;i>SE|63*iJffllK3 0*S 

W £ -a ^ t 'i'^f § * o 

[0010] i (O^m^Ti^m 2 (7)S®<7)m'fbSB53'li, 

=£• ^ <^ ■7' D -t ;^ 4^ t-Ksg * * A-t * »^ 

1 i9?f^fi£1-^i t*^*T-§-i)c *«;6<)(ci±. «k?®ttTMim 

2<7)S®Sr®?*ic^i-JS-&. r-i:^i^ mmi±i,z^m 

30 1±T*I^2 ^rJi^^LTttO) *6Slig, *>*v>li®?^ 

S- T ;W -^^^ i^ ■^'^^'^ t- 

0. 1 -3 0t>eKttcfiLTi3ttl?J:v^o tfz. ±tZr 

1 0-4- 1 0-6? aO^^El-itLx 10-3? a 
^^>!f;^S<0#H^l-> ±l£7''f ^^5^0. 1~30» 

|}cS^14T^^2(D^mffl<0**;^lC®S#«r^A-r-i.:» 

S•fflv>r>^.^^•7 $rtf x.ifJ;v^o z (oy'u-tz if :^ t L 
Tii. ^Jx.l^T;^=''>^^®em5r#«^-eo. 0 5%~5 
0% («f*L<liO. 1 -2 0%) gStft-S-L^^*"^** 

»iiicfflv^<bnso mk^m^mv.!- 

50 ilit^ (TEM) tcJ;-&tS^m:oT#P)tt/c»fffilii*^ 



7 

X ^7t-ffi> S I M S & i t'lc i 1} 5Sllg-r -£> - i: 5**^ 

[0 0 1 1] Beifi]MWi?3 li. K±Ut5it'bti/^SiUS 

S3 a±»c^2El6]*lJi»® 3 b «-Klt^^2®ffiit4:*-r 
-&0 ^1EI6]S1WI^3 alc(±B2«iiSr*i-#m*fflv» 
CjiX-So B 2m^i^J:t«nt LTI±, N i A K F e 
Al> CoFe> CoZr. NiTi, AlCo, Al 
Ru. CoT i <^9*>lffi*i^-li2«Jil.±cD-§-^-&±fiS: 10 

r, Nb> V. W, Mo. B, 0> N, Ru, N d^(D 
(OTcma^MLfzm^i i> ^ t i>X' ^ i, o ±tZ2yc 
(NiAK FeAK CoFe, CoZr. N 
iTi, AlCo. AlRu, CoTi) 4-fflv»-J>^-g- 

nt40~60at% mt L<li45~55at%) 

[0012] mi mi^mmm 3 a on ^ li. ;>:<7) j: ^ 
(ciJv^T, igiEi6]ftijffliS3 aojs^t, mm.m^m4 

<0 (0 0 0 2) McoKfpltti: cOK-^^r^i-^''7 

-i>o i<0^^9 7lCi3V^-C, tt#Ji^l Se(*]$IJWg3 a<7) 

n^S-^L. Jt«(±Sttfl8[tt)K4 <0 (0 0 0 2) ffitc+a 

X^EWS^Sli. » 1 @El6]$im^ 3 a <7)I9:?^*0. 1~ 
2 0 nmT-**i:iil^iev^'(15r^L> Wk. ^ 1 SErSjftU 
3 a<^nS**:*:^ < *-S»CoixTig:< «:*o iO^^ 

7 7 it), mwnmA (om^mt^^ii. ^iKi^jtu^ 

Ji 3 a <OJf $/i«0. l~20nm(#lCl. 5~10n 30 

[0 0 13] z<Dfzib. :$immMm<Dm9Kmmwx- 

li, ^lE[6]SimS3 aCOiP$?r0. l--20nm4:'t 
i,o mzmifif^f&mms a<om^i)^l. 5~10nm 

»), 7i^oIfi|5B#tci3lt'i.flS^'^ ->' Kt«>:figttT*ffi2 t 
Iziolfim^S.'flim^&T KlSS^^f ■ttiJ J: y^SSrig 

^'#14 is i vrnm h ^'mm^^^t-r i>o ttz %?.im ^z a 

fztb. m^m^<r)^m^ii^^T-fi>fztbm-t L < irv»o 
[0 0 1 4] »2@S|6]©J^S 3 b hcp^it^r^fc 
tW*l-7!/*fflv^ibtL-&o -Oh c p«iS4->5:i-*i-*4-i: LT 
Jl, Ti, Zn, Y, Zr, Ru, Re, Gd, Tb, 
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ttA^X-i>^iZRuim\'^i>t. Stt«Stt5^4 OSiESeiS) 
nc,o#JpHcCo, Cr, Fe, N i ^-^i^-ilD L;^c-&^ 

i-<nm..^,-h-h. c:nf>o*m»rc, O, N, S i, B«- 

[0 0 1 5] ^2@E(S]ftlJf«S 3 bOJS^Ii, 0. 1-5 
0 n m mi L<l4 2~25nin) t-f&o CIOH^tJ^ 
±I£l6H*JjS-C*-&t, Sli:B614Igl4 i:i3lt*SitR(S] 

S3 b(ci5v>TfeB^Be^75*5|t:*:{l:L, 88:^14^4 

iai*s^B#ic i5 (t ^ , y Y t ifciSttTifeus 2 1 o 

[0 0 16] ^\^mmm3 ffymm^mn. m^m.i±m 
4, ■K^msoRMJi^^ic^S'^-^x.'&f-:*^, m^tm 

:te)Jffl?R a4-2 nmJi)lTi:-r-i.07!i«|(fJ Lv>o iO^ffi 
¥i^;iffi$R a 4- 2 nm&,Ttiri,^tl,zX-:>x. fiS^E 

[0 0 17] @^|pl§IJ^»1^3 ^?gfiKi-S^tCI±, ^1651^ 
tiJt»S3 a 2 ElfijiWJftie 3 b 0*MfflO*';^tcSE3l 

^mm^mxL. ^<r)mmizmmtfzi±s.'(miWi.^ 

LT*)J:v^o «Hlx.tf, fiSBgai LT;^/*^ ^'ffi?rfflv^-& 

^T-0 . 0 5 - 5 0 % mt. L<(4 0. 1-20%) S 
S?I-&t/w*';^> T;Vrj->'(c^^4r#:S[$5T-0. 0 1- 
2 0 % mt L < i± 0 . 0 2-10%) m&m.%Ltzif 

[0 0 18] m.w^mA\i. ^<omf^§immm.^z 

StcOt-r-Si ^<r>i^mtLX\U CoCr 

CoCrPt^, CoCrTa^, CoCrPtX 
1.^,, CoPtXl^ (XI :Ta, Zr, Nb, C 
u. Re, N i , Mn, G e. Si, O, N, i3J:0*B 

ffi')-ib\mttz\t2m\>x±.) <o^±^m^^i><Dij^^tL 

v^o ^\z. mmM.^m4<r>m.ws^%m:f3'&ic■^lsbhtztb 

(c, C o C r P t X 1 ^, C o P t X 1 (X 1 : T 
a, Zr, Nb, Cu, Re, Ni,Mn, Ge, S 
i, O, N, isiO^BcOd *> 1 «*/::»42aJiA±) O-g- 
^T*, P f&*fl:;ii«8-2 4 a t %T-ib-6'bO=SrfflV^^ 
ZttmtL^^o ttz. SEBItil^4 tCI4, if^^m 
(Co, Co-^^, Fe, Fe-&^*if) i:*^Jl*ti^ 
(Pd, Pd-g-^, Pt, Pt-^^) bi^^m\zt>fz 



(6) 
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•oTfR® L;'ctgit^f^fflt:-i-2,c ^iJx.lf, Co, CoX 
2, Fe, F e X 2 (D\^^-fM^-d'h^J:^!^ ty P d , P 
dX2>Pt,PtX2(X2:Cr>Pt.Ta, 
B. 0. R u. S i O^*, lflt/j:i2flW±) ov^-f 

-t-SChTi-'T-^^Lo ilBU^ffT^-CoC r^, CoCr 
Pt^, CoCrTa^, CoCrPtXl^. CoP 

J^i:LTIi, iif «cl?R^?n^fc<^-ei±'5:v^,5^ TbFe 
C o ^<7)*±«7C^ ?r -^tf ffl ^ i t 

[0 0 1 91 SiIflS14ffil4 0ll$Ji. 3~ 1 0 0 nm 

(if^ L< l±5~ 5 0 nm) ti-^(7575*»i Lv^„ fiitt 
iSttJI 4 (Off $ :6*±ei6H*jt-C* ^ i: , 

[0 0 2 01 =&:fe> Sii:?Eattl^4t4, m> ItitA^M'fc 

Fe, Nix C, O, N, Si, B ^ «r ?^ JD L ^--^^ 
^, CoCrt::Fe, Ni, Ru, Pt, Ta, C, 
0, Si. B^Sr^JnL^c-g-^trfflv^&O^J^fi;* 

[0 0 2 1] SitfiSttM 4 (OiS^:* (ix 3 0 0 0 (O 
e) Jil±ti-*vlfc**»* Lv^o tS5S:d7j^3 0 0 0 (0 
e) J: t9/h?v^^^|El*j«#(i, l^ffili^Et^ti^JS'^* 

[0 0 2 21 Sa?S14m4 14, ^B^B^B^-O^i^JSS*' 5 

[0 0 2 3] f*SP5liSlH«1±)^4cO^A^rP*<*i: t 

;ttfC, S i O2, Z r 02?r^tr'{><^**'Kffl^Bit:-* 
-So '(^illii5cOl¥^(4, 1^1 0 nmi:1-'i.<0*^at t 
v^o fSrlSiJe ic(4, y?-7;u:i-n*-';-i-x;w, 
y 3 - 7 K-fk * > K f 5r ffl <^ 
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[0 0 2 4 1 ±ie«j£<OJSS^fEI5j«#S-ia^-r'&UI4> 
v^^^HJ: •3?^)Si--&o iKit^J6Sr?fMt-l>t;l4, -rM 

[0 0 2 5] ±mm^<om^tzmMmzh-^xi±. ei^j 
10 mmmsi^. b 2«^^=t-f^i@2ifi]tiJ«^3 a±u, 

h c p«ii^''^-r^2BSl6]SlJW^ 3 b ^iSltT'-lftiS?-* 
U, ^lB£|S]»lJtfl® 3 a<OJf $*^'0. l~20nmW 
tL<l4l. 5-1 0 nm) -C*-5)<0T, gftiS^riH-li 

it**T-i^o ^ 1 SS|6]SIJffll^3 a<OJ*^?r±ieSIHt 
t -a - <t ic i o TitiS e> r»tt«:i«*i>'& - t § * O 

l4JiJLT<^aSl^J:'&i:#x.'bti.^o -fS^t-*., B2»jg 
5:3^^^ 1 @Sl6]SlJt»^3 acOlf^^^-ilBlEHi: LTti: 
^ , Z.<Dmi iBf6]ftlJ^S 3 a *>-fiEiS'l4m 4 OBEl6]1±?r 

(Cjslt^Sit^'tt^^I^-tL' (Iil2#Bl) , ^^^:^14?r 

timmi^^m. jo -r t4 , Kit l 7t r'- <^ * <o 
[0 0 2 61 ^im[^mm^3 &(om^i±tmmt-r 

i t J: c T leii W^itttt 16] -h # -lir - t **T- i ^ 
30 Be|6]f6lJ»^3 b, Sit?&14M4-C-l4, ^S*£^<OlSt«B 

[0 0 2 7] mi^\^mmm3 z<Dm^i:±ii^mt-r 
14, jS^'^-^ Kt«tffil4)gl2<oseMi«r:^§ <i-a- 

[0 0 2 8] H 3 »4:$:§l?g<0?S^I5»jK#O|| 2 <0^ift 

40 itibfLTv^^o ^^ffii44^raiK7 ic(4h c pmits-^-r-j) 

14, imttOC o C r-g-^^C o C r X 3-g-^^C o X 
3-^^ (X3 :Pt, Ta, Zr, Ru, Nb, Cu, 
Re, Ni, Mn, Ge, Si, O, XX/BO") % 

la^ /::i4 2atiL±) s-fflv^^o**»aT-*;i>o $m\t 
t^rami (om^iiy mmm^m4izi5i'^z>mnu^<om 

Ti&m 2 t <08g«**:*: § < * i i: U i ^VS.m»mm<D 
50 S L< t4 1 0 nmJilLT) t-r*<03ii*»i Lv^o 



« Ar (7) 4$§g2 0 0 2-2 0 3 3 0 6 
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*fr#-6<o-c, Sitisttiig4 (o«i»*H c Sr^*, mm. 

[0 0 2 9] HI 4 l±, *%BJO{S^ieiS^i«i*<0^ 3 <Oll 

i:«>:?S14Tllfe)l2 tOPfllc. m^^:^1475f± 

14TUi!JK8 tCJiC o Sm-^^-^. C o C r C 0 X 4 lO 

(X4 :Pt. Ta> Zr, Nb, Cu, Re^ Ni, 
Mn. Ge^ Si. O. ¥i is XlTB O') ib 1 mtfzii 2 

0**5 0 0 (Oe) m± L< J± 1 0 0 0 (O 

2 0 ~ 1 5 0 n m (»S L < l± 4 0 - 7 0 n m) T' 
i:*«itFf Lv»o 2 0 n m*i|-e** i:, J- •7-1' 

1 5 0 nm^®x.^i:. Sei&lSlJtflDK 3 <^«®¥*tl*a? R 

8Sr^lt'i.- ti;J:oT, J; •?3si):^fi?)U«lcflgt4TMIK2 

[0 0 3 0] EI 5 ti. *^?§Ofi£^tai5i«#:co^ 4 

Ji, F e Co^^^ (FeCo> FeCoViSrf) , F 
e N i (FeNi, FeNiMo. FeNiC 

r , F e N i S i ^ t') . F e A 1 ( F e A K 

FeAlSi. FeAlSiCr, FeAlSiTiR 
u, FeAlOirif) , Fe C r^'k^ (F e C r > F 
eCrTi, FeCrCu^rt') > FeTa (F 
eTa, FeTaC, FeTaN^rf) , FeMg^-g- 
^ (FeMgO^f) > FeZr^-g-^ (FeZrN* 
if) , F e C^-g-^. F e N^^^, F e S i 
FeP^-g-^, FeNb,^.-g-^> F e H f Fe « 

B^.-g-^^rir^^tf-Sw t**T-§*o t7^cFeS:6 0a 
t%J'J.±-&5&-r-2)FeA 1 O. FeMgO, FeTa 
N, F e Z r N^Wlg^B^elf ig, *)-5 VMitSiffl^r^B^B*S 
h >; ^>;^4'^-:S•tk^i^^-^''7-i7-«^^r*■f 
-^)=H•sf^S•fflv»■C<)iv^o l8<t?c3elK9c75*tips|.i: 
±few{J*v C o * 8 0 a t %tl.±-^* Z r , N 
b. T a, C r . M o^<0 ^ *>i!'^=fc < i: ^ 1 

X'Bi>o ^(DiitH^tLXii. CoZr, CoZrNb, 
CoZrTa, CoZrCr, C o Z r M o ^-^^^r if so 



12 

I 0 0 3 1 1 J^^t^^BE 9 <r>i^.m.tl H c 14 2 0 0 (O 
e) (»tL<»45 0 (Oe) JiAT) i:1--i>0*»«F 
* Lv^o mfb^^)l9 0«&?DlE8««SB sl4, 0. 4T 
J'Jl± (»SL<I4 1TW±) ti--5.<074«»S Lv^o t 

(nm) i:<0»B s-t (T-nm)l4 7. 2 (T-n 
m) tlT-C*;2)C: t»S Lv^o w(7?Bs • tii^±tmm 

mit^^m 9 <os:*:s«*J4, 1 0 0 0-1000 

0 0 0 (»t L<I41 0 0 0 0 0-5 0 0 0 0 0) t-f 

[0 0 3 2] mit^^m 9 »4, fiSfL^^M 9 imm.iri> 
i^mam^ifi. *-5.vM4^^ica$ft$nT«fiS;snTv^ 

ig5«"()L<i4Sii:mtim4fflwM) iijco'-g-oja^ 
(oimtL^^o inicjitj, mt'&^^Q <omM<Dm.% 

[0 0 3 3] sitmi4K4 .h^j^ams t<or^tciifcjsi**t 
14, mw&m:A<r>mm\z^^-fi>mt<omh^i:. ^ 

0?^<b^5t'fklgl9**^5e'fb1-'&-i:tcJ: >), iiixjS^** 

m.mm^4(omit7!i^x*)^mim^^tii>ff>x'. mAmh 
r »tt**i6i±-r * i: % X. n * o 

[0 0 3 4] m3~-m5iZ7ji-tm&<om%ummi^ii. 
m 1 tc^-t^^ifii3^M#:os^iixg 1 ±ux/N°7 

^tc|J:fl8[14T*ffil2 0^®«-®S'fkia!.SSrteL, ^v>-CE 

mmmms. SE^tt)K4 ^'SiSrfc-i;:^: ijff^sg; 

hS^rt'liJ: OrHitlie S:?Kfi£-t-5) t^i3V> 
'£>gtcr&CrS«l t<«:Jfi14T«lM2 i:or4t-?HS 

4 t«-aiK5 1 <D?B^i,zm^t^^m9 ^f^^-t ^xm^. 

'^xnm-r^ztii^x'^i>o 
[0 0 3 51 men. ±mm^ummi^imy'^tzj&^m 



(8) 



!t$M2 0 0 2-,2 0 3 3 0 6 
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iii^M$-<i-*<«'f*sES*si5i 1 m^mmii^i Oiz 

m^i^^^y 2tc3lo/>:0. fiS^'^-;' Kl 23i-e> 

<r>n^i9-^- ^ l "C" -r - ^^^lo-f^zt ii^x- hz>^ 

V^mfr^ir i> :l tii^X-^ 06 (b) I- 
Z.(DM^Tm.%^-y VtLXlt. 2 a 

ffiflb?S@l 2 b itLe>iI*Sa51 2 ctclSlti^n 

[0 0 3 6] ±%zm.%%zmm^mw.\-^^n\i. ±Km^ 

lEIiiS^ 1 0 ^ffl ^ "^"^^ Si^JS J; ?/iei5S 

KfiS;*^ 5 0 a t %?rS£-C-g-tf i t ^rtt-fo 
[0 0 3 7] 

[HM^j] J':'.T. mMmi7r^\^xif^m<r>i'^mn^^'^n 

S2. S'fV-?^) ^•DC-^i'-^- b a >;^,/^••;' (T 
^;WN*tt$iC-3 0 10) O^M-?"^ >''^'l*lf-1X^L, 

|^*Sf^t/.:^v C:<0**7;^iS«±i:: 8 9 a t %C o - 

4 a t %Z r - 7 a t %Nb05'-'>'-;' h^fflv^-C, 1 
0 0 X,\:XT<D&m.i^&X 1 0 0 n m©4fe®14TSfe^ 2 «r 

B s (T) tIKff t (nm) <7?^B s • t (T • nm) 

35*2 0 0 (T • nm) xhh :i timmim%^^m'& 

M (V SM) T-5SI2LfCo >^v>r% 2 0 O^tC 

mmLX. ±ieifciS14T*M2±ll. 5 0 a t %N i - 

5 0 a t %A 1 /«^ib^ri^lEl^ftWe3 a (IP? 8 n 
m) t> R u36>'b^^*^2Bai6]SIJ(»S3 b 2 0 n 
m) ti)-hiiZ,^^mWi^l^WLL. -^O'ik. 62a 
t%Co-20a t%Cr-14a t%Pt-4a t% 
B7!i^ib«:'&SE^14)K4 ()¥?3 0nm) ^M^Lfzo 

jtr;^ t LTT >5rfflv->. tr:Amtio. sPaurm 

MSr^fo/io .^v^T^ C VDSt^ i 0 5 nmO^SSMS 

[0 0 3 8] mmm 2-15) ^is^a 2 - 1 5 1 l 
X. mi mmmm 3 a , is 2 gEF6]*ij^ws 3 b <r>u^t 
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[0 0 3 9] (it««159l~4) Jt$i^l->4 tLT, ^ 
1 ElBjSUfflllK 3 a <7?lf ? * 0 . 1 ^ 2 0 n mOStia^'k 
4/cli^2El^ftlJffllii3 b<D)?$?r 0. l-5 0nm<0 

x^^tmmi^ii^^Ltz (*i *#!??.) c 
[0 0 4 0] mmm 16-19) nmn 1 e - 1 9 1 

LX. $>:fiai±Tilkm2 O^fefammS-iKB s (T) tm.M 
\iT^m2<r>mW- t (n m) tO^B s • t (T • n 

m) im2izmi-^')^zm^Lfzi^mi±. mmmi tm 
10 m<oimxwzxj&%ti$mn^i:imuz m2ip 

[0 0 4 1 ] (*ifefflJ 2 0- 2 3) HJSI^ 2 0 - 2 3 t 
L-C, 1^m^Tmm2<DmntLXm2\Z7ii-tiiOi:m 

\^^fz\;xmi^ mmmi tmu<r>imxmzx^mzmm 

^i:i'i^mLtz (S2 4r#BS) „ 

[0 0 4 2] (ib^tfl) 5 ) Jtteeaj 5 i: U-C, «kjSttT«l 
)12 ^IStt^v^Jiinii, ^MfRll tlwifllO^'^Sliiet^T 
?S^fElitiK# ii'^WLLtz (« 2 «r #b?.) „ 

[0 0 4 3] (^i&««J2 4-3 1) Il*fi1«2 4-3 1 t 
20 LT, SE^S14SI 4 CO IP S3 i:7F-ti Tic L 

ii^mLtz (*3 Sr#BR) o 

[0 0 4 4] (HJfetRI 3 2 -3 8) 3 2 - 3 8 i: 

|^7*!Xtt, C<0^fffiltt4'MK7co#ipttJl^«r»4 i: 

[0 0 4 5 ] 3 9 -4 3) ^MM 3 9 - 4 3 t 

Lx. mmi t^m^Tmm2 t<Dmiz^m^msi^Si 
Lfzi-mii^ mmm I tmm.(r>i^mj:mzxmmimi^ 

i^i'tV^^Ltz (S5=Sr#BS.) „ 
[0 0 4 6] (HJfefiRI 4 4 -4 9) mMiH 4 4 - 4 9 t 

ma^ii^WtLfz (*6 4-#BP.) o 

[0 0 4 7] 4 9 ) DciSttTSkS 2 if^-^Ltz 

1^, >>'>*rti::*fi®E* (1 0 0 V o 1 %02) 'S'^A 

40 L. i^m^Ti&^2(r>mMa&^izmnL (^sx 
g) , ^m\^Tm.m=2 (omwizmitJ^^^^i-x^^ti 

[0 0 4 8] mmmb o) ^nxsicisv^-c, sfc^tt 
[0 0 4 9] immm 5 1 ) fiiisxsicisv^T. itatt 

50 BB) o 



(9) 



mm 2002-203306 
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10 0 5 0] (S*StRI5 2, 5 3) Si3?I^IS•^7^:3T. 
(S7?r#B3) o 

10 0 5 1 ] (MMM 5 4 , 5 5) t^&^TMm<OMn 

10 0 5 2] ±ieiS^ISISi«^^0»S8^!|*tt*- k e r r 

«fl5:<OEI5S^il*14i5 3. X/mm h rittt «• G U Z I Ktt 

M') - ^ \-7i-y ^^'RWA 1 e 3 2 . i5J:t>*;^i;* 
5' > KS 1 7 0 1 MP $rfflv»Til!l^L/io KIW^ 
4ttiOfFffilcl±. KtLT, 06 (b) U^i- 

:tl«-*tl2liSff)K 5 0 k FC I ICT, J^^-^U- hiWiU 

mm 6 0 0 k F c I izxm^ Ltzo t fz. m^h^m * 



10 
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S«t 7 0'CICjDSfcLTmeia^)K5 0 k 
EC I UT«§ii*Sr^w/rf:c/cf^, *#di*f5C 1 S'l^ 
<OW±thtH~n-i- i>tht)<^i&Tm (%/d e c a d e) 
(S o-S) X 1 0 0/ (S o X 3) IcS-^v^Tg 

e'-^iiB*«0S^m:^)4-^L, S li 1 0 0 0 tP^co 

[0 0 5 3] * X^SEifr KSSis J: y-'m^^Slal^iT 

#Sifeff!lUi3V>-C, ^ 1 ffi[fi]SlJffl)l]i3 a76*B 2l»ii 

^t-r<><oT**i t*»5te-ci/co #iajR:fBis««:<o» 

•to ifc^o mi-mTf. Co (0002) SiSSliSE 
m^m4<0 (0 0 0 2) ffilcffl^-t-&XiKllW^JS«r/T^ 

•to 

[0 0 5 41 
[«1] 









mm 










1> 


Co 














S2i&rR) 










(0002) 










mmm 




urns 












^& 






mm 


Bs-t 


mm 




mm 


®S 


mm 




H c 


10-X 


(X/de 






(T-nm) 


(atX) 


(nm) 




(nm) 


(atX) 


(nm) 


(Oe) 






-cade) 




89Co42r7Nb 


200 


50Ni50AI 


8 


Ru 


20 


.62Co20Cr14Pt4B- 


30 


4620 


6. 1 


76O0 


0. 79 




89Co4Zr7Nb 


200 


50Ni50AI 


0.3 


Ru 


20 


62Co20Crl4Pt4B 


3D 


4120 


5. 1 


4800 


0. 92 




89Co42r7Nb 


200 


50Ni5DAI 


2 


Ru 


20 


62Co20Cr UPt4B 


30 


4280 


5.4 


6700 


0. 85 




89Co42r7Nb 


200 


50Ni50AI 


20 


Ru 


20 


62Co20Cr14Pt4B 


30 


4720 


5. 1 


7150 


0. 88 


nmmb 


B9Co42r7Nb 


200 


50Ni50AI 


8 


Ru 


0.3 


62Co20Crl4Pt48 


3D 


3810 


5.2 


4050 


0.91 


mmme 


89Co42r7Nb 


200 


50Ni50AI 


8 


Ru 


25 


62Co20Cr 14Pt4B 


30 


4650 


6.0 


8200 


0. 85 


mmmi 


89Co42r7Nb 


200 


50Ni50AI 


8 


Ru 


45 


62Co20Cr 14Pt4B 


30 


4810 


5.4 


8900 


0.81 


mmm 


89Co4Zr7Nb 


200 


50Fe50AI 


8 


Ru 


20 


62Co20Crl4Pt4B 


30 


4100 


5.7 


7200 


0. 82 


mm}9 


89Co4Zr7Nb 


200 


50AI50RU 


8 


Ru 


20 


62Co20Crl4Pt4B 


30 


4290 


5.4 


8300 


0. 78 




89Co42r7Nb 


200 


45Ni55AI 


8 


Ru 


2D 


62Co2DCr 14Pt4B 


30 


4550 


6. 1 


7250 


0. 82 




89Co4ZrTNb 


200 


45Ni45AnOB 


8 


Ru 


20 


62Co2DCrl4Pt4B 


30 


4390 


6.2 


6800 


0.80 


nmm 


89Co42r7Nb 


200 


50Ni50AI 


8 


Ti 


20 


62Co20Cr14Pt4B 


30 


3920 


5.3 


8200 


0. 71 


^mmn 


89Cc>4Zr7Nb 


200 


50Ni50AI 


8 


Zr 


20 


62Co20Cr14Pt4B 


30 


3800 


5.4 


7750 


0.88 


mwm 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


70Ru30Cr 


20 


62Co20Cr14Pt4B 


30 


4460 


6.0 


7450 


0. 82 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


80Ru20Ti 


20 


62Co20Cr14Pt4B 


30 


4290 


6.0 


7450 


0. 85 




89Co4Zr7Nb 


200 






Ru 


20 


62Co20Crl4Pt4B 


30 


3380 


3.8 


3200 


1.22 


imm2 


89Co4Zr7Nb 


200 


50Ni50AI 


30 


Ru 


20 


62Co20Cr14Pt4B 


30 


4430 


4.2 


2900 


1. 18 


tmms 


89Co4Zr7Nb 


200 


50Ni50Al 


8 






62Co20Cr14Pt4B 


30 


2100 


2.1 


820 


1.53 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


70 


62Co2DCr14Pt48 


30 


4380 


3.9 


9750 


0. 79 



[0 0 5 5] 



IS 21 



(10) 



!im2 0 0,2-^ 0.3 3 0 



nmmu 
nmm^^ 

\mm5 



17 



18 





OS • I ^ 


ftEPX 






(T*nm) 


(atH) 


(nm) 


89Co42r7Nb 


200 


50Ni50AI 


8 


89Co4Zr7Nb 


40 


bONiSOAl 


6 


89Co4Zr7Nb 


60 


50Ni5DAI 


8 


89Co42r7Nb 


400 


50Ni50AI 


8 


89C(>4Zr7Nb 


30 


50Ni5aAI 


6 


gOCo6Zr4Ta 


200 


50Ni5QAI 


6 


80Ni20Fe 


200 


50Ni50AI 


8 


85Fe15Zr 


200 


50Ni50Al 


8 


75Fe15TalON 


200 


50Ni50AI 


8 






50Ni50AI 


8 



S28BfR) 



Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 



as 

(m) 



20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



(at« 



62Co20Cr14Pt4B 
62Co20Cr 14Pt4B 
62Co20Crl4Pt4B 
62Co20Cr14Pt4B 
62Co20Cf 14Pt4B 
62Co20Cr14Pt4B 
€2Co20Crl4Pt4B 
62Co20Crl4Pt4B 
62CD20Crl4Pt4B 
62Co20Cr14Pt48 



'(rw) 


H c 
(Oe) 


15- 
10-X 


Co 
(0002) 


-cade) 


30 


4620 


6. 1 


760.0 


0. 79 


30 


4620 


5. 1 


7600 


0.82 


30 


4450 


5.7 


7350 


0. 78 


30 


4670 


6.2 


7850 


0. 78 


30 


4760 


4.9 


7700 


0. 81 


30 


4580 


5.7 


7600 


0. 78 


30 


4590 


5.5 


7650 


0.82 


30 


4650 


5. 6 


7700 


0.81 


30 


4710 


6.0 


7800 


0. 76 


30 


4550 


4.2 


7650 


1. 02 



[0 0 5 6] 



1^3] 



'ill 

5^fiSi?!l24 



(atU) 



89Co4Zr7Nb 
89Co42r7Nb 
89Co42r7Nb 
89Co4Zr7Nb 
89Co42r7Nb 
89Co4Zr7Nb 
89Co42r7Nb 
89Co4Zr7Nb 
89Co42r7Nb 



Bs-t 
(T-nm) 



200 
200 
200 
200 
200 
200 
200 
200 
200 



(rvn) 



50Ni50Al 
50Ni50Al 
5DNi50Al 
50Ni50AI 
SONiSOAl 
50Ni50Ai 
50Ni50AI 
50Ni50AI 
SONiSOAl 



liZKfq) 



Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 
Ru 



(nm) 



20 
20 
20 
20 
20 
20 
20 
20 
20 



mmm^m 

(at94) 


(nm) 


H c 
(Oe) 


17- 
10-X 


Co 
(0002) 
^& 


(Vde 
-cade) 


62Co20Cr14Pt4B 


3U 


4620 


6. 1 


7600 


0. 79 


62Co20Cr 14Pt4B 


5 


3270 


5. 1 


1200 


0. 92 


62Co20Cr14Pt4B 


50 


4620 


6.0 


14500 


0. 76 


62Co20Cr14Pt4B 


90 


4010 


5.2 


25200 


0. 72 


62Co20Cr14Pt4B 


120 


4420 


4.3 


34900 


0. 73 


64Co22Cr12Pt2Ta 


30 


4380 


5.5 


7500 


0. 76 


61Col7Cr22Pt 


30 


4580 


5.2 


8900 


0.71 


Co/Pd|j|®<*l) 


30 


4320 


5.2 




0.58 


TbFeCo 


30 


4480 


5. 1 




1 0.51 



* 1 : Co»5«l>H«i:P d 
[0 0 5 71 

















^1£f°l 


II2£ 














e 






Bs*t 


mm 


m 


mm 


m 




(at«) 


(T-nm). 


(atX) 








nmm^ 


89Co4Zr7»A> 


200 


50Ni50AI 


8 


Ru 


20 


SIBffi^32 


89Co4Zr7Nb 


200 


SONiSOAl 


8 


Ru 


20 




89Co4Zr7Nb 


200 


SONiSOAl 


8 


Ru 


20 


nmrn 


89Co4Zr7Nb 


200 


SONiSOAl 


8 


Ru 


20 




89Co4Zr7Nb 


200 


SONiSOAl 


8 


Ru 


20 




89Co4Zr7li> 


200 


SONiSOAl 


8 


Ru 


20 


^9037 


89Co4Z^7^to 


200 


SONiSOAl 


8 


Ru 


20 




89Co4Zr7Nb 


200 


SONiSOAl 


8 


Ru 


20 



mm 

(atX) 


m 


mm 

(atH) 


m 

& 


He 
(Oe) 


15- 
10-X 


Co 
(0002) 


(X/de 
-cade) 






62Co20Cr14Pt4B 


30 


4620 


6. 1 


7600 


0. 79 


60Co40Cr 


5 


62Co20Crl4Pt4B 


30 


4820 


6.7 


10600 


0.68 


60Co40Cr 


2 


62Co20Cr14Pt4B 


30 


4780 


6.7 


9050 


0.70 


60Cr40Cr 


20 


62Co20Cr14Pt4B 


30 


4780 


6.4 


14500 


0. 65 


60Co40Cr 


40 


62Co20Cf UPt4B 


30 


4720 


5.3 


17200 


0. 60 


55Co35Cr10Mn 


5 


62Co20Cr14Pt4B 


30 


4800 


6.4 


9160 


0. 66 


55Co4SRu 


S 


62Co20Crl4Pt4B 


30 


4860 


6.8 


8800 


0. 63 


60Co30CrSTa5B 


5 


62Co20Crl4Pt4B 


30 


47S0 


6.8 


9300 


0. 70 



[0 0 5 8] 



(n) 



4$B8 2002-203306 



19 



20 















SElELIBiXoK 








Co 














3l2Ero) 










(0002) 














»mm 


























Bs-t 




S- 




s. 






H c 


10-X 




(Vd8 




o 


(T- 














(Oe) 








(ax%) 




(atS) 


rvn) 


















-cade) 








89Co42r7Nb 


200 


50Ni50Ai 


8 


Ru 


20 


62Co20Crl4Pt48 


30 


4520 


6. 1 


7600 


0. 79 


^0039 


62Co20Cr 14Pt4B 


50 


89Co42r7Nb 


200 


50Ni50Al 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4680 


6.4 


7400 


0. 72 




62Co20Cr 14Pt4B 


20 


89Co4Zr7Nb 


200 


50Ni50Al 
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